Prarancangan Pabrik Biogas dari Vinasse dengan Thermophilic Anaerobic FLuidized Bed Reactor
Kapasitas Vinasse 315.000 kL/tahun (Kapasitas COD 30.240 ton/tahun)
M HANIF MUFLIH, Wiratni, S.T., M.T., Ph.D.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
CADIAT MADA DAFTAR ISI
HALAMAN JUDUL ..ottt e et a e ssba e e e s ssbaae e s snbraeeenns i
SURAT KETERANGAN ..ottt sttt st ese sttt aenessesbeneeneanas ii
PERNYATAAN BEBAS PLAGIASH ..ottt i
PRAIKAT A ettt s e b b e bt b et e st e b e et e st e b e et et e se et e st e s e e be st et anente e WY
D I B 1 OSSPSR %
INTISARI <ttt e e st e e st e e e s st e e e s aae e e sseeeaaaeeenseeeanseeens viil
= IS 2 X LSRRI IX
[ PSPPSRI 1
1.1, Latar BelaKang .........oooiiiiiiiieee e 1
1.2, PeMIliNGN PrOSES ..ottt ettt 1
1.3, MaArKet ANAIYSIS ...ccvveiicie ettt sttt reens 13
1.4.  Pemilihan LoKasi PabIiK .........ccccooiiiiiiiiiiee e 16
BAB 2 ...t R bt R R et R R bRttt re st e ne e 20
2.1.  Unit Persiapan Bahan BaKu VINASSE ...........cccvcieiieiiiiie i 20
2.2. Unit ANGErobiC DIgESTION. ........ciiiiiiiieieeie et 20
2.3.  Unit Pemurnian Gas MEetana ..........cocviieiieiieiie e ee et 22
BAB 3 ..ottt et et e b et re bt et re s 23
3.1, BANAN BAKU ...t nre e 23
3.2, Bahan PenduKUNG.......cccooiiiiiie ettt 23
3.3, Produk ULAMA........ecieiieieieiesie ettt sttt 25
BAB 4 ... et R Rttt b e bt ne b et ne e 26
4.1. Diagram Alir Blok Kualitatif .............cccoiiiiiii e 26
4.2. Diagram Alir BIOK KUaNTIatiT ..o 27
4.3.  Process Engineering FIOW Diagram..........cccccooeiiiiiiiininieieiesese e 28
Y PSS URRSSTSR 29
5.1, Neraca Massa TOMAl........cceiveiieieiieieee e ste e ee e 29
5.2 Nerata Massa AlGL .........c.oiiiiiiiiie e 29
BAB B ... b bt R ettt E et e b e bt ne et e e e e rene 32
6.1.  Neraca Panas Total........c.ccooieiiiiiiiiie e e e 32
6.2, NEraca Panas AlGl ........cccoo oot 33
B A B 7 . e e e e a e e e a i — e e e e rar e e e ararraeaas 38
0 T T =TT 1= PP OTTUPROPRRPR 38
7.2.  Kolam Sedimentasi (K-01).........ccocuiuiimimiiieniiesesiisesee e 38



Prarancangan Pabrik Biogas dari Vinasse dengan Thermophilic Anaerobic FLuidized Bed Reactor
Kapasitas Vinasse 315.000 kL/tahun (Kapasitas COD 30.240 ton/tahun)
M HANIF MUFLIH, Wiratni, S.T., M.T., Ph.D.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

A MARblam Ekualisasi (K=02) et 38
7.4. Reaktor (R-01, R-02, R-03, R-04, R-05, R-06)........cccceruriirriaiiiiereneseeseseseenennes 39
7.5.  Bio Trickling Filter (BF-01).......cccciiiiiieiieii et 40
7.6.  Adsorber HoO (AD-01, AD-02) ......cccccuiuiiieriiaiesieesieeie e e see e sie e e sseseesseesnens 40
7.7.  Adsorber CO2 (AD-03, AD-=04) .....ccoiiiieiieiieie ettt see e 41
7.8, GaS HOIAEr (GH-0L1) . .ccuiiiiiieiieie et ee e 41
7.9.  Gas Engine (GE-01, GE-02) ......cccciiiiiiiiieiieie ettt 42
7.10.  KOMPreSSOr (C-0L1) .uiiiiiieiicie ettt sre e s ste e reeee e 42
% O =1 (o111 (= F 0 ) SRS 43
7.12.  Heat Exchanger -01 (HE-01)......ccoiiiiiieiece st 43
7.13.  Heat Exchanger-02 (HE-02).........ccooiiiiiece et 44
T 14, POMPA (P-0L) it 45
715, POMPA (P-02) .. 46
7.16.  Pompa (P-03, P-04, P-05, P-06, P-07, P-08) ........cccevvvrrereneesreseisriessesseeseessenien 47
717, POMPA (P-09) .. 48

BAB 8 ..ot R et Rt e Rttt re it et ne e 50
8.1. Unit Penyedia dan Pengoalahan Ail..........c.cccvoieiiiiiiie s 50
8.2.  Unit PembangKit StEAM.........ccceciiiiiie e 65
8.3.  Unit Penyedia Udara INSITUMEN ..........ccoviiieiiiic et 66
8.4, Unit PENYEdia LISIITK ...ccooiviiiitiiiiieiieiieie e 69
8.5.  Unit Pengolahan Limbah..........cccoiiiiii e 70

[ = R RS 74

[ = 0 SRS TS 76
10.1.  Man@JemMEN SHE ........cooiiiiiiiieiee bbb 76
10.2.  Process Safety Management........coocveiieiiieiie i see e 7
10.3.  Environmental Safety Management...........ccoeiveveiieieeie e 83
10.4.  Identifikasi Hazard Bahan ............ccccooiiiiiiieieie e 88
10.5.  Identifikasi Hazard Limbah ..........cccooiiiiiiiii e 97
10.6.  Identifikasi HAazZard PrOSES .........ccciiverieiieiieeie e seeseeie e ste e sae e e 100
10.7.  Process Hazard Analysis (HAZOP) ..ot 112

N ot SRR 126
11,1, Bentuk Perusanaan ...........ccceoviieiiiie e 126
11.2.  SHrUKEUE OFQANISASI ..uvveiviieiieiiiieiie st esieesite et e st e te e e ba e s e abaesraeeseesneeabeenneeas 126
11.3.  Tugas dan WEWENANG........ccueiiiaiieiieeiee st esieesee e e sre e steesraesba e e e reessaeaaeesneeas 127
11.4.  Pembagian Jam Kerja Karyawan..........cccocveiieiieiiieiiie e sie e ssieesiaessiee e 128



Prarancangan Pabrik Biogas dari Vinasse dengan Thermophilic Anaerobic FLuidized Bed Reactor
Kapasitas Vinasse 315.000 kL/tahun (Kapasitas COD 30.240 ton/tahun)
M HANIF MUFLIH, Wiratni, S.T., M.T., Ph.D.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS

AYE AP Sjstem Penggajian KaryaWan ...........ccceeveieiieeneeieseese e e see e seesee e seeensesnes 129
11.6.  Penggolongan Jabatan .............ccceiieiiiiiieeic e 130
11.7.  Kesejahteraan Sosial Karyawan ...........ccccceieiieiieneeiieseese e seesie e esse e 130
11.8.  Manajemen ProQUKSI .........coeiiiiiiiiiiicieee s 131

BA B L ..o e e e e e et e e e e e e araeeanes 133
12.1. Perhitungan INdeks Harga .........ccooiiiiiiiieieice e 133
12.2.  Perhitungan Harga Alat Proses dan Utilitas .............ccoovveiiiiiiicnininescce 135
12.3.  Perhitungan Biaya Raw Materials, Sales, dan Bahan Penunjang Utilitas........... 137
12.4.  Perhitungan Biaya Pekerja Pembangunan Pabrik ..........c.cccccviveviiiieiicin e, 138
12.5.  Perhitungan Biaya Penggajian Karyawan Operator ...........cccccovvevvevieiieesiesinnnnnnn 139
12.6.  Perhitungan Harga Tanah ............cccveiiiiiiieie i 139
12.7.  Perhitungan Fixed Capital ..........c.cooiiiiiiiiii e 139
12.8.  Perhitungan Manufacturing CoOSt...........ccooueriiririiinesieeeee e 142
12.9.  Perhitungan Working Capital .............ccooiieiiiiiiiiee e 143
12.10. Perhitungan General EXPENSE........cccuiiiiiieiieiieieie st 143
12,11, Perhitungan Profit...........cooieiiiiiii e 145
12.12. Analisis Kelayakan Profitability ............cccocoiiiiiiiiccceece e 145
12,13, SENSILIVILY ANGIYSIS ..ocviiiiiiieeie et 150

2 A = 0 I TSRS URPSRRRN 152

DAFTAR PUST AK A ettt e s e et e et e e et e e e ae e e enneeeaseeeanns 153

LAMPIRAN ettt e e ettt e e et e e e e as bt e e e s sae e e e e ansaeeeeenraeeeennrraeeeans 156

Vil



